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l<cch:irgcab]c  lithium CCIIS containing lithium foil anodes tire
rqmrled  to have limitd  cycle life (at 1 (W% 1101 ~) pcrfomamx  and
S[lfcly pmbkms. ‘1’hcsc limitations arc undcrslod  10 bc due 10 the
hi:,h rcac[ivity  of c.lcmcntal  1 .i with the elcclmlyk  ad tk formticm
of high surpdm area 1 .i during,  cyclins. ‘lb milifyitc tksc problems,
scweral lithium :Ill@Ts  ancl lithium iiltercalation  colnpoullds(l) arc
being invcstig:ltd  as alternate. lithium anode. lnatcridls.  1 .ixC has
bce.il idcnlificxl  as n promising lithium anode  m:tlcrial dIIC to its low
equivalent weight, low voltage vs. 1 .i, find im])mvd stability
towards Vfil’ious Clec.tl”olytcs(z). A t  .11’1,,  wc hnvc idcntific.d  a
c.ommc.rcially  avail:lb]c  graphite material as c:did:itc  mttcrial  for k
fi~brication  of carbon tino[ic.s.  A numbcx of clcc.ttdytex  arc prcsc.nt]y
king cvaluald  at 1]>]. for usc with the 1 .ix(: anmic. ‘1’hc results
olmined so fnt indicate that the, clcctl[~cllcllli;:al  pc.rformaIu  of this
material is dcpcndcnt significantly on the nfiturc of the clcctrolytc
cmployd.  II) this paper, wc report the results of OUI studies on the
clcclro]ytc  evaluation for the 1 .ixC amdc.

‘1’hc cle.ctrochcmic. al performance of the graphite matcri:{]  was
invcsligatd  using  half c.ells employing 1 ,i as the ncg,ativc dcctmdc
:{11(1 graphite as the positive e.le.cttdc. h4ixc(i  solvent c]cctmlytes
contfiining  ethers and carbomttcx  WIcxe invcstigatcxl  in this study.
1,iAsl ;() and 1.il’l;6 were. st udicxl as ele.c[mlytc. s:Ilts.

(krbcm elect rodcs were fabricated by a pressing mclhd. 1 lth ylcmc
])ropylcnc  dicnc moJ~mnm (111’] )h4) was usc.d as a binder in the
fabrictition  of the elcctmdcs.  l;xJ>clilllc.Ilt:il  spir[illy wound  scalui
calls (1 Ah) we.rc cmstructe.d  for ])crform:tncc  ev:iliiatim.  ‘1’his CCIIS
contain clcmcntal  lithi~iiu  andcs  and c:ukm  cfitldcs.  1 ,ithiiim foil
o b t  aincxl f r o m  ];ootc h4incral  Corp. was iiscd as is. ]’orous
polypmpylc)lc  (CcJgaId no. 2400)” w a s  tisc(l [is tllc Scp:iratol
]I]:i(cri:il.  ‘1’hc CCIIS were activfitd  with diffcrcmt clcxtmlytcs. All the.
cdl ;issembly  operations were carried out in tin oxygcIl and moistlire



fl’cc :,lo\w box.

‘1’hc experimental  cells were evaluated for cl181ge/clisc}lalg,e.
cll:~lactcIistic  s, f[ilaclaictlt  ilizatioll  of Illccarbon :Ic(ivclll:itclial,l:ilc
c:ipability  aIKl cycle life. A constant current  mthd was used for
Chill’g,illp,  and discharging tllc calls.

‘1’hc incorlmlatic)n  c)f l.i in to  the .  carbon can k accom])lishd
cffcclivcly-in  two steps as rcporlcd  by us earlier (3)” 1 )uring,  tk first
stcl), clccttolyte.  decomposition \vas found  to bc taken place in
:iddition to the. lithium intercalation into g,raphitc.  In Ihc filst s[c]),
c.lcctrolylc dexwmpositicm at Ihc caIlml  surfiu ti])pcars to bc Ihc
m~Iior  clcctt(~cllclllical  rmction.  IJllt’illg  the. second step, intercalation
of lithiuln into carbon appears (0 .hc. the mfijor clcctl[)cllc.tllical
rcwct ion. ‘1’he vo]tagc of lhc carbon clcctmdc  as a function of
discharge cfipacity dllrinp,  the first step for two different elcctroly[es
co]]lail)ing diffcrc.nt aIm)uIIts  of ctllylcI]c.  callmnatc (1 ;(;) is gi\~c.n in
l;igurc.  1, ]irom the fi gurc, it can observe  [hat elcc[rolylc
(lccc~lllllc)sili(~ll  is higher in thr elect rolytcs containing more 1 C ‘1’hc
rittc cfip:tbility  of t h e  calbon  e.le.ctmdc il] lhesc two diffcrc.nt
elc.ctrolyles is given in ‘1’able 1. ‘l”hcsc I’Cslllts  clearly Sllggcst  that
CCIIS containing more 1 K showd  hig,her  ralc capability. ‘1’hc
highc.r rate capability of this ccl] is probab]y duc 10 the higher
clcc[tc~lJ~lc  coil(ltlctivjl~~  oftllcc lcctrol>~lcv'jtll  morcl~C  IIvalualion
of cc.llscc)llt:ii  !lillgotllclcl  ccttc)l}~tcsisil]  ]mf,ress.

SIINIMARY

“1’he  e.lecttoche.miml intercalation of lithium into carbon was
invcstigalcxi  in several mixccl  solvcnl  clcctlc~lytc.scc  )lltaillillg  ethers
;ttl(lc;lll~c)llatc.  ‘1’l]crcs~lltsol>taille(l  sofalill(lic:{tctll:it  elextro]ytc
dccolllpositicm  cxxwrs al the carbon elcctmdc  surfticz durins  the
initinl stages of the. discharge process. ‘1’hc intent of (lccc}lll]~ositi[)ll
w a s  found to be si:, nificantly  dcpcIldcnt on the clcctmlyte
com}msition.  lllcctro]ytcs  containil~g  h i g h e r  pc.rccnta:,c  of 1{(:
showed l]igllelel c.c(l.c Jl~~tccie  cc)lll])ositiotl. ‘l”hc cells containing mm
IIC in (he clc.ctrolytc  showccl higher r a t e  c:ipability.  IIcncc,  n
tmkmff in Inc. elec(roly(e  Colllposition may bc ntmssary  toobtnin
highc.r  mtc capability find to minimi7c  e.lc.ctrolytc  clccc)~ll]~osilic)ll  at
the carbon elect m(lc.
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F“igure 1. The comparison of L.i reaction in Li/l. ixC
cells with different electrolytes.
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Cl?o 7?7 698

Cll o 7’02 663

c/5 684 635

W3 657 597


